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(54) Push button switch 



(57) In a push button switch having a 
base plate ( 1 ) provided with at least 
one pair of fixed contact points (2) 
thereon and a flexible cover member 

(3) having at least one dome-like 
portion (6) on the inner surface of 
which is mounted a movable contact 

(4) , an outwardly extending annular 
rib (7) surrounds the movable contact 



member (4) on the outside of the 
cover member (3). For engagement by 
the push button whereby over travel 
occurs as the central web 5 deflects. 
The ratio of the radial distance "b" 
between the outer periphery of the 
movable contact member (4) and the 
inner periphery of the rib (7) to the 
: height "a" of protrusion of the 
movable contact member is stated to 
be at least 1 .1 to provide a long 
service life. 
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FIG. 3 
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switch is of the utmost importance. , s h h button 

It is well known to use push button switches °^^ a ^^ ^S^a\[y insulating rubber 5 
switch is usually formed by mounting a ^SSgSS one pair of fixed 

sheet, having at least one dome-l.ke raised ^^^l^^Sto rate ed portion brings a 
contact points thereon. Pushing down the centre *P fl * the domelike raised portion into 

movable contact member bonded to the inner surface of the JJ^« between them , 

by virtue o?the elastic Jf^^SSSSSSS, ah.ays satisfactory in 
resp^oT^^ 

=re^mte^ 15 
causing a hard touch to the finger _t.p. me ntioned touch in pushing of push 

switch cover member made of an electricairy ^«*" » . . . t jth an annu | a r outwardly 
dome-like raised portion facing * B ^ t d J^"^^ l ^^undln9 the movable 
extending rib around the centre ^^^^^SSmSS^ flat of the dome-like raised 

30 instruments. . h jth hj h an additional thrusting or so-called 

One of the problems in such a push button swircn, win contacting of the movable 

over-stroke of the centre top of ^ 

contact member and the fixed contact P 0 ™-*™™^*™"^. member at the centre and the 
portion of the switch cover "^J*rZl?J2££* SSTSSS ta «used by the elastic fatigue of 35 
35 outwardly protruded rib. This limitation in ^Jj^^^S^JKo down of the centre top with 

. pushing the top of the switch cover member. comp rise S a base plate made of an 45 

; 5 According to the present invention a push ta«on Snteon the base plate; a switch cover 
electrically insulating materia.; at .east ^^^Z^uZ ^Xd plate and having 
member comprising an electrically insulating I ™bbenre asto jner m o g ho||ow 

• atleastonedome-like raised port.onover f'^Sian^rdlyextendingannularrib; 
space therebetween, the top of ^^^S^^ ^ ***°™ r and b ° nded t0 5Q 

ssroTS^^ 

the projecting heig^ with reference to the 55 

accompanying drawings in which:— . h of the inve ntion. 

ratio a?the absciss^ and the maximum — 

Figures 4 and 5 are cross-sectional ^^^^S^l^^^- the switch 
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pair of fixed contact points 2,2, provided on the surface of the base plate 1 , a switch cover member 3 
made of an electrically insulating rubber sheet and a movable contact member 4 formed, preferably, of 
an electrically conductive rubber bonded to the inner surface of the centre top flat 5 of the dome-like 
raised portion 6 of the switch cover member 3. The movable contact member 4 is in the form of a 
5 downwardly extending stud having a height "a" as is shown in Figure 1. The switch cover member 3 is 5 
provided with an outwardly extending ring-like rib 7 around the centre topflat 5 surrounding the 
movable contact member 4 and leaving a thin walled portion 8 between the movable contact member 4 
and the annular rib 7 having a radial width "b" as is indicated in Figure 1 . In other words, the distance 
from the outer periphery of the movable contact member 4 to the inner periphery of the annular rib 7 is 

1 0 given by "b \ 10 
The switch cover member 3 is pushed down at the rib 7 by a key or switch top 9, so that the 
switch cover member 3 is deformed first at the side surface of the dome-like raised portion 6 until the 
lower surface of the movable contact member 6 until the lower surface of the movable contact member 
4 comes to contact with the fixed contact points 2,2, on the base plate 1 . During this stroke, the centre 

15 top flat 5 remains flat and undeformed. 15 
When the key top 9 is further pushed down beyond this critical contact point the movable contact 
member 4 is no longer downwardly movable so that the rib 7 is depressed down relative to the movable 
contact member 4 until the lower surface of the rub 7 comes into contact with the surf ace of the base 
plate 1 , as is shown in Figure 2. As is readily understood from this figure, the thin walled portion 8 

20 between the movable contact member 4 and the rib 7 is in a stretched state In this ultimate state of 20 
overstroke. 

Release of the pushing force on the key top 9 naturally restores the switch cover member 3 to its 
original undepressed state shown in Figure 1 in which the thin walled portion 8 is consequently in an 
unstretched state. Thus, the tin walled portion 8 is subjected to the repetition of stretching and 
25 contracting in each pushing operation. of the push button switch so that the elastic fatigue in this portion 25 
8 is the limiting factor for the durability of the push button switch. \ 

In a key board switch panel used in cash registers, electric typewriters, computers and the like, the 
distance of movement during operation and/or the load to cause the overstroke must be adjusted in 
certain ranges from the standpoint of working efficiency as well as the health of the operators. For 
30 example^ key board switch panels are usually designed so that the working load on the key top before 30 
the critical contact is in the range from 40 to 1 50 g, the load of overstroke at the moment when the 
lower surface of the ring-wise rib Is near to contact with the base plate is in the range from 70 to 200 g 
and the distance of the overstroke is in the range from '1 .0 to 2.5 mm. 

The above described desired conditions are largely determined by the form and material of the 
35 switch cover member 3. For example, the hardness of the rubbery elastomerfor the switch cover 35 
member 3 is preferably in the range from 30 to 70 by the JIS scale, though this is not limitative. 
Furthermore, the thickness of the thin walled portion 8 should be in the range from 0.1 5 to 0.50 mm in 
order that the iload for the overstroke is in the above specified perferable range. 
: In carrying out extensive investigations for improving the touch of pushing as well as the durability 
40 of the push button switches of the above described type, it was found that the most determinative =' 40 
parameter for the above purpose is the ratio of the distance "b" from the outer periphery of the inwardly 
protruded movable contact member 4 to the inner periphery of the outwardly protruded rib 7 to the 
height of the protrusion "a".bf the movable contact member 4. 

Accordingly, a durability test of push button switches having varied values of the b/a ratio above 
45 mentioned was conducted to give the results set out in the table below, from which it is very apparent 45 
that the value of the b/a ratio of 1 :1 is critical in order that the push button switch has a durability in 
excess of 5,000,000 operations or more. The results are also plotted in Figure 3 from which the same 
conclusion can be reached that the value of the b/a ratio should be at least 1 :1 or, preferably, 1 2. 
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Operation durability (* 10 4 times) 
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Note 1: The symbol * means interruption of measurement at 14,000,000 times 

Note 2: The operation durability test was carried out by repeated operation of 
the button at a rate Of 2 times per second. 

Fiaure 4 and Figure 5 each illustrate a modification of the switch cover member 3. In the models 
illustra ed fn these f igures, the thin walled portion 8 between the movable contact membe^ 
ringSse r b 7 is not formed as a centre top flat, but is shaped in a curve or mcl.ned ^^JjSSn^ 
s raised higher above the movable contact member 4. However, the pnncple of the present invention is 
equTy appncabie to these models so that the radial distance V fronv the times 
movable contact member 4 to the inner periphery of the ring-w.se nt >7 should b?*J^£2™J 
larger than the height of protrusion "a" of the movable contact member 4 whereby a good touch of 

of synthetic rubbers may be used. 

CLA,IS ! S A push button switch comprising a base plate made of an electrically insulating material; at 
least one pair of fixed contact points on the base plate; a switch cover member compr.s, ing an 

too of the dome-like raised portion having an outwardly extending annular nb; and a movable contact 
top or tne soorne »kb m » conduc tj ve rubbery elastomer and bonded to the inner surface of the 
Z of £ X^tSSSS^SXSStib cover member to project inwardly therefrom over the 
Xd^ 

SSaSTSiSS member and the inner periphery of the annular rib to the projecting he.ght of the 
movable contact member being at least 1.1. 

2 A switch according to claim 1 . wherein the dome-like raised portion has a flat top. 

3 Asw ch according to claim 1. wherein the dome-like raised portion has an mwadly convex top. 
t A switch according to claim 1 . substantially as described w,th reference to any of the 

accompanying drawings. 
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